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Scope of DiscussionScope of Discussion

Databases
DEScover

NHLBI Dynamic Registry
Bare-metal compared to drug-eluting stents

Unselected patients
Standard vs. off-label use



• Prospective/observational study 
• 140 clinical sites in the US
• Each site to enroll at least 

60 consecutive patients undergoing PCI:
– Target - 7,500 patients 
– Enrollment period: December 2004 – June 

2005
• Exclusion criteria:  refusal or inability to provide 

written informed consent and/or HIPAA 
authorization

Study Design



• Web-based training of data coordinators
– Abt Associates

• Web-based electronic case report form
– Outcome Science

• Data collection
– In-hospital: data coordinators
– Follow-up: centralized telephone contact

• Data analysis
– University of Pittsburgh, Principal Investigator Kevin E. Kip 

Ph.D
• Sponsor

– Cordis Corporation

Data Collection and 
Management



Definitions

• Death
– All cause mortality 

• Myocardial infarction
– Evolutionary ST-segment elevation, or
– New Q-waves or LBBB, or
– CK>2 ULN and elevated CK-MB or troponin

• Stent thrombosis
– Acute (0-24 hours), sub-acute (>24 hours – 30 days), or late 

(>30 days)
– Classified as definite or probable (composite presented)
– Adjudicated by an independent events committee

• Angiographic characteristics were evaluated at the 
clinical sites



Study Population

Enrolled patients
n=7752

>1stent attempted        balloon angioplasty

n=7420 (96%) n=325 (4%)

Drug-elutingBare metal
n=397 (5%) n=7023 (95%)

SES only
n=3873 (55%)

Combinations
n=514 (7%)

PES only
n=2636 (38%)



Baseline
Characteristics

DES- drug eluting stent (includes sirolimus- and paclitaxel- eluting stents) 
Missing cases exist for some variables.

 

BMS 
Group 
(n=397) 

SES 
Group 

(n=3873) 

PES 
Group 

(n=2636) 
P BMS 
vs. DES

P SES 
vs. PES

Age, mean, SD (years) 66.0, 11.9 63.6, 12.0 64.7, 11.6 0.001 0.0009 
Male, % 69.8 67.5 68.4 0.42 0.45 
Diabetes, % 32.2 32.7 30.5 0.86 0.06 
Current smoking, % 27.6 24.3 25.2 0.20 0.40 
Hypertension, % 75.2 75.7 75.7 0.82 0.99 
Hypercholesterolemia, % 73.0 75.9 76.6 0.16 0.55 
Prior myocardial infarction, % 28.4 27.1 27.5 0.58 0.53 
Prior coronary bypass, % 26.6 18.3 20.0 0.0002 0.09 
Prior angioplasty, % 29.5 36.9 38.1 0.0017 0.33 
 



Baseline
Characteristics

 

BMS 
Group 
(n=397) 

SES 
Group 

(n=3873) 

PES 
Group 

(n=2636) 
P BMS 
vs. DES

P SES 
vs. PES

Vessel Disease     0.03 0.65 
     Single 59.2 57.6 57.5   
     Double 21.5 26.6 27.4   
     Triple 19.3 15.9 15.1   
Indication for procedure, %    <.0001 0.13 
     Acute MI 31.8 21.0 20.8   
     Unstable angina 26.3 31.6 34.2   
     Stable Angina 9.6 14.4 14.5   
     Objective evidence of 
           Ischemia 23.7 25.0 23.3  

 
     Other/undetermined 8.6 8.0 7.1   
Ejection fraction, mean, SD 49.5, 13.9 52.7, 12.5 52.8, 13.0 <.0001 0.72 
Ejection fraction <40%, % 20.0 13.2 13.5 0.001 0.73 
 



Procedural
Characteristics

  

BMS 
Group 
(n=397) 

SES 
Group 

(n=3873) 

PES 
Group 

(n=2636) 
P BMS 
vs. DES

P SES 
vs. PES

Attempted lesions, mean, SD 1.3, 0.5 1.5, 0.7 1.4, 0.7 <.0001 0.003 
Multi-lesion intervention, % 25.5 34.7 32.3 0.0005 <0.05 
Stents used, mean, SD 1.2, 0.5 1.4, 0.7 1.3, 0.6 <0.0001 0.004 
Multiple DES used, % -- 29.1 26.9 -- 0.05 
Stent overlap, % 13.2 17.5 15.1 0.06 0.004 
Procedural glycoprotein 
IIb/IIIa inhibitor, %   

  
 

     Planned 44.5 45.7 45.2 0.69 0.70 
     Bail-out 2.8 1.8 2.7 0.40 0.02 
Lesion types, %      
     Ostial 12.4 13.8 15.1 0.30 0.13 
     Bifurcation main branch 6.8 8.2 8.3 0.31 0.93 
     Bifurcation side branch 3.5 6.2 4.7 0.08 0.01 
     Calcified 29.8 24.1 29.5 0.15 <.0001 
     Total occlusion 19.1 11.2 9.9 <.0001 0.11 
     De novo lesion treated 96.5 93.7 94.1 0.01 0.37 
 



Procedural
Characteristics

 

BMS 
Group 
(n=397) 

SES 
Group 

(n=3873) 

PES 
Group 

(n=2636) 
P BMS 
vs. DES

P SES 
vs. PES

Maximum diameter of stent 
used, mean, SD 3.3, 0.9 3.0, 0.4 2.9, 0.4 <.0001 <.0001 

Maximum length of stent 
used, mean, SD 18.3, 6.8 20.2, 7.2 18.6, 7.0 0.0002 <.0001 

Lesion Complication, %      
     Abrupt closure 0.5 0.2 0.6 0.70 0.02 
     Dissection 4.1 2.5 3.2 0.14 0.07 
     Side branch occlusion 0.3 1.0 1.5 0.08 0.06 
     Persistent flow reduction 2.3 0.3 0.7 <.0001 0.03 
Procedural Success, %         0.005 0.31 
     Complete 96.7 98.7 98.3   
     Partial 2.8 1.3 1.5   
     Failure 0.5 0.1 0.2   
Angiographic success of all 
lesions, % 97.7 98.6 98.2 0.17 0.21 

 



BMS vs. DES
Adverse Events

1-Year  
 
Clinical Event 

BMS 
(n=397) 

DES 
(n=6509) 

p- 
value 

Death 5.9% 3.1% 0.005 
Myocardial infarction 3.5% 2.4% 0.19 

Stent thrombosis 0.8% 0.6% 0.67 

Repeat PCI: Any 9.3% 8.4% 0.62 

CABG 3.5% 1.4% 0.0007 
TVR (via PCI/CABG) 9.5% 6.0% 0.007 
Death/MI 9.0% 5.2% 0.002 

 



DES vs. BMS
1-year Death/MI



DES vs. BMS 
1-year TVR



SES vs. PES
Adverse Events

In-Hospital 1-Year  
 
Clinical Event 

SES 
(n=3873)

PES 
(n=2636) 

p- 
value 

SES 
(n=3873)

PES 
(n=2636) 

p- 
value 

Death 0.2% 0.08% 0.22 3.3% 2.8% 0.45 

Myocardial infarction 0.6% 0.5% 0.40 2.2% 2.6% 0.20 

Stent thrombosis 0.03% 0.1% 0.31 0.5% 0.8% 0.06 

Repeat PCI: Any 0.4% 0.3% 0.67 8.7% 7.9% 0.37 

CABG 0.1% 0.04% 0.41 1.3% 1.5% 0.53 

TVR (via PCI/CABG) 0.3% 0.2% 0.49 6.3% 5.5% 0.20 

Death/MI 0.8% 0.5% 0.18 5.2% 5.3% 0.64 
 
For in-hospital comparisons, Fisher’s Exact test was used for cells with expected counts less than five



SES vs. PES
1-year Death/MI



SES vs. PES
1-year TVR



Unique Features

• Conducted in the United States
• Included all PCI procedures, not just DES

– Stents used in 96%
– 95% of stented patients received a DES
– During 2005, physicians attempted to implant a 

stent, preferable a DES, whenever possible



BMS vs. DES

• Patient selection
– BMS preferred for AMI, CABG
– DES preferred for prior stent procedures

• Clinical outcomes
– Unadjusted data for death favored DES (3.1%% vs. 5.9%, 

p=0.005) and Death/MI (5.2% vs. 9.0%, 0.002) but no 
difference following adjustment (HR 0.74, 95% CI 0.52-1.07)

– Unadjusted data favored DES for TVR (6.0% vs. 9.5%, 
0.007) as well as adjusted results (HR 0.58, 95% CI 0.40-
0.83).

– Benefit for reducing need for repeat revascularization without 
excess of adverse clinical events confirmed in a broad 
population of patients



SES vs. PES

• Patient selection
– Baseline clinical and angiographic features nearly identical

• Clinical outcomes
– Early, intermediate and one-year clinical outcomes similar 

(p=ns) with rates of major adverse events low.
• Death 3.3%, 2.8%
• MI 2.2%, 2.6%
• Death/MI 5.2%,5.3%
• Stent thrombosis 0.5%,0.8%

– No significant differences in rates of any repeat PCI, CABG 
or TVR (6.3%, 5.5%)



Limitations

• Number of BMS patients relatively small in 
comparison to DES group 

• Selection bias between BMS and DES patients
• Adjustment may not compensate for baseline 

differences
• No information regarding antiplatelet therapy usage 

during follow-up
• Follow-up beyond one-year desirable 



Conclusions

• DEScover was successful in enrolling, collecting and 
analyzing data for over 7700 patients from 140 US 
centers representing a large, cross-sectional 
experience of PCI in the United States

• Usage patterns and outcomes of patients treated with 
DES described

• Findings support the use of DES
• 1-year DEscover results available electronically 

http://circ.ahajournals.org/rapidaccess.shtml



Off-Label Use of DES
Death/MI at Six-Months
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Off-Label  DES CABG or 
Repeat PCI at 6-Months
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Drug-eluting vs. Bare Metal 
Stents: Background
DrugDrug--eluting vs. Bare Metal eluting vs. Bare Metal 
Stents: BackgroundStents: Background

Stents are utilized almost uniformly in patients 
undergoing percutaneous coronary intervention
Until recently, drug-eluting stents have been the 
preferred treatment
Some have raised concerns that drug-eluting stents may 
be associated with more frequent stent thrombosis 
leading to excess death and MI
Robust comparisons of drug-eluting and bare metal 
stents have been limited to highly selected, simple 
patient subgroups. 
Comparisons between DES and BMS for non-protocol 
usage have been limited



Drug-eluting vs. Bare Metal 
Stents: Purpose of Investigation
DrugDrug--eluting vs. Bare Metal eluting vs. Bare Metal 
Stents: Purpose of InvestigationStents: Purpose of Investigation

In the setting of routine clinical practice to:
Determine and compare the baseline clinical and 
angiographic features, procedural strategies and 
clinical outcomes of patients treated with a bare metal 
and drug-eluting stent
Compare outcomes following adjustments for baseline 
imbalances



Dynamic RegistryDynamic RegistryDynamic Registry

Prospective observational investigation
Enrollment of sequential “waves” of  patients 
having coronary intervention
2000 patients per wave separated by 18 months
Specially trained research coordinators
Consecutive cases
Extended enrollment for women and minorities



NHLBI Dynamic Registry: 
Enrollment Waves
NHLBI Dynamic Registry: 
Enrollment Waves

DES: mature2006Wave 5

DES: <1 year2004Wave 4

Brachytherapy2001-02Wave 3

BMS: 5-year
Follow-up

1999Wave 2

Initial wave:
BMS

1997-98Wave 1
TechnologyYear



NHLBI Dynamic Registry: Stent 
Usage According to Wave
NHLBI Dynamic Registry: Stent 
Usage According to Wave
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DES vs. BMS: Study PopulationDES vs. BMS: Study Population
BMS Era

October 2001 to March 2002
N=2047

DES Era
February to May 2004

N=2112

Exclude if no stent
N=284

Exclude if only BMS or no stent
N=652

BMS Group
N=1763

2551 lesions

DES Group
N=1460

1995 lesions
SES 59.8%
PES 31.5%



Study DesignStudy Design

Identified patient treated with DES in Wave 4 (2004) 
and compared them to BMS patients treated with a 
BMS in Wave 3 (2002)
Intent was to eliminate selection bias seen in Wave 4
Patients treated with BMS in Wave 3 would likely 
have been treated with DES had one been available
Each patient was followed for at least one-year. 
Exclusion:  Refusal or inability to provide written 
informed consent



Statistical AnalysisStatistical Analysis
Univariate differences between BMS and DES

Categorical variables: chi-square test
Continuous data: Wilcoxon rank-sum test

Cumulative one-year event rates
Kaplan-Meier approach and compared by log-rank 
statistic

Multivariable analysis
Cox proportional hazards regression used to estimate 
unadjusted and adjusted hazard ratios of adverse 
clinical outcomes

Probability values <0.05 were considered significant
Follow-up at one-year complete in 92.0% of BMS group 
and 94.5% of DES group



0.9026.426.2Prior myocardial infarction, %

0.2119.117.4Prior coronary bypass, %

0.0039.312.7Prior CHF

0.00242.336.8Prior angioplasty, %

0.0521.424.4Current smoking, % 

<0.000177.569.8Hypercholesterolemia, %

0.00179.174.1Hypertension, %

0.00134.329.1Diabetes, %

0.1433.335.8% Female

0.0763.764.4Mean Age (years)

p-valueDES
n=1460

BMS
n=1763

Variable

DES vs. BMS:
Baseline Characteristics



15.310.6Other

0.0952.351.5Ejection Fraction, mean

<0.00010.52.1Cardiogenic Shock

2519.7Stable Angina

35.939.9Unstable Angina

23.829.8Acute MI    

<0.0001Indication for procedure, 
%

33.530.1Triple

32.532.0Double

33.837.6Single

0.098Vessel Disease

p-valueDES
n=1460

BMS
n=1763

Variable

DES vs. BMS:
Baseline Characteristics



Lesion Tortuosity, %

0.1973.275.0None/Mild

Lesion Types, %

26.825Moderate/Severe Tortuosity

0.028.86.9Ostial

0.00210.213.2Bifurcation

0.00126.522.3Calcified

<0.000111.015.4Thrombus

0.037.49.2Total Occlusion

<0.000115.913.4Mean Lesion Length

0.073.03.1Mean Reference Vessel 
Diameter

p-valueDES
n=1995

BMS
n=2551

Variable

DES vs. BMS:Attempted
Lesion Characteristics



DES vs. BMS: Procedural 
Characteristics
DES vs. BMS: DES vs. BMS: Procedural 
Characteristics

0.50.3Failure

0.3398.097.5Angiographic success, %

2.23.2Partial

97.396.5Complete

0.16Procedural Success, %

0.680.90.7Persistent flow reduction

0.852.22.1Side Branch Occlusion

0.802.11.9Dissection

0.030.00.2Abrupt Closure

Lesion Complication, %

p-valueDES
n=1995

BMS
n= 2551



0.501.31.6Bleeding Requiring 
Transfusion

0.292.63.2
MACE
(Death, Any MI, Any 
CABG)

0.100.10.3CABG

0.602.21.9MI

0.060.51.1Death

p-
value

DES
n=1460

BMS
n=1763

Variable

DES vs. BMS: DES vs. BMS: In-hospital
Unadjusted Event Rates



<0.0014.99.2Target Vessel 
Revascularization

<0.00115.520.9
MACE
(Death, MI, Repeat 
Revascularization)

<0.00110.015.0Repeat 
Revascularization

<0.0011.23.1CABG
0.874.54.7MI
0.333.64.3Death

p-valueDES
n=1460

BMS
n=1763

Variable

DES vs. BMS: DES vs. BMS: Cumulative 
Unadjusted One-Year Event Rates



DES vs. BMS: Adjusted and 
Unadjusted Events at One-Year
DES vs. BMS: Adjusted and 
Unadjusted Events at One-Year

 
Adverse Outcome 

 
HR 

 
95% CI 

 
p-value 

 
Death 
     Unadjusted 
     Adjusted 

 
0.84 
0.98 

 
0.58-1.21 
0.66-1.44 

 
0.35 
0.91 

Myocardial infarction 
     Unadjusted 
     Adjusted 

 
0.96 
0.98 

 
0.69-1.34 
0.70-1.38 

 
0.81 
0.92 

Coronary artery bypass graft 
     Unadjusted  
     Adjusted 

 
0.39 
0.34 

 
0.22-0.68 
0.20-0.61 

 
0.001 

<0.001 
Death/MI 
     Unadjusted  
     Adjusted 

 
0.87 
0.86 

 
0.67-1.12 
0.66-1.12 

 
0.23 
0.27 

Death/MI/CABG 
     Unadjusted  
     Adjusted 

 
0.76 
0.73 

 
0.60-0.95 
0.57-0.93 

 
0.02 
0.01 

Repeat PCI 
     Unadjusted 
     Adjusted 

 
0.69 
0.65 

 
0.55-0.86 
0.51-0.82 

 
0.001 

<0.001 
Repeat Revascularization 
     Unadjusted 
     Adjusted 

 
0.64 
0.57 

 
0.52-0.79 
0.45-0.71 

 
<0.001 
<0.001 

MACE 
     Unadjusted 
     Adjusted 

 
0.72 
0.68 

 
0.61-0.86 
0.56-0.81 

 
<0.001 
<0.001 

 



DES vs. BMS: Events at One-Year in 
Discharged Patients Following an 
Uncomplicated Hospital Stay

DES vs. BMS: Events at One-Year in 
Discharged Patients Following an 
Uncomplicated Hospital Stay

Adverse Outcome (%) BMS 
(n=1706) 

DES 
(n=1422) 

p-value 

Death 3.0 3.1 0.93 
MI 2.8 2.3 0.42 
CABG 2.7 1.2 0.004 
Death/MI 5.8 5.1 0.45 
Death/MI/CABG 8.0 6.1 0.04 
Repeat PCI 12.6 8.8 <0.001 
Repeat 
Revascularization 

14.7 9.9 <0.001 

MACE† 18.1 13.4 <0.001 
 



DES vs. BMS: Death and MI
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DES vs. BMS: Repeat PCI
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DES vs. BMS: Repeat PCI or 
CABG
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DES vs. BMS: ConclusionsDES vs. BMS: Conclusions
DES as used in routine clinical practice and in pts with 
more complex lesions was associated with similar high 
rates of procedural success and low rates of in-hospital 
adverse events compared to BMS. 
At one-year, DES pts experienced less subsequent CABG 
and repeat PCI without any excess in adverse clinical 
events including death or MI. 
These findings support the use of DES in routine clinical 
practice.



On-Label vs. Off-Label Indication

• Standard (On-label)
• Off-label (lesion-based)

– Non-de novo
– Vein graft
– Reference diameter large
– Reference diameter small
– Long lesion
– Left main lesion site
– Ostial location
– Bifurcation lesion
– Total occlusion
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DESCover Registry

12.49.911.38.07.0Repeat revasc.
9.58.610.36.86.5Repeat PCI
8.16.45.44.34.3Death/MI/ST
8.16.25.24.24.3Death/MI
0.51.00.70.40.2Stent thrombosis (ST)
2.63.01.82.01.7Myocardial infarction
5.83.33.62.22.9Death

N=398N=1027N=1560N=1212N=1738

PESSESPESSES BMS
Non-standard useStandard Use

1-year event rate (%)

One-Year Cumulative Incidence Rates by Stent Use



One-year cumulative mortality rates by stent type
BMS patients from wave 3 and DES patients from wave 4
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One-year cumulative MI rates by stent type
BMS patients from wave 3 and DES patients from wave 4
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One-year composite death and MI rates by stent type
BMS patients from wave 3 and DES patients from wave 4
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One-year need for repeat PCI rates by stent type
BMS patients from wave 3 and DES patients from wave 4
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One-year need for repeat revascularization rates by stent type
BMS patients from wave 3 and DES patients from wave 4
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One-year cumulative mortality rates by stent type & label indications
BMS patients from wave 3 and DES patients from wave 4
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One-year cumulative myocardial infarction rates by stent type & label indications
BMS patients from wave 3 and DES patients from wave 4
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One-year composite death and MI rates by stent type & label indications
BMS patients from wave 3 and DES patients from wave 4
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One-year repeat PCI rates by stent type & label indications
BMS patients from wave 3 and DES patients from wave 4
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One-year repeat revascularization rates by stent type & label indications
BMS patients from wave 3 and DES patients from wave 4
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One-year stent thrombosis rates by label indications in DES patients
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One-year Stent Thrombosis rate in wave 4 DES patients
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Conclusions
• Findings were similar in the two independent 

“real-world” US registries
• There was no signal of excess death or MI 

among DES patients
• Substantial reduction is the rates of TVR by 

either CABG or PCI were observed
• Off-label patient outcomes were worse than on-

label ones
• BMS off-label had the worst results, DES on-

label the best






